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QRYHO,IWKH6WUXJDWVNLEURWKHUVXVHGWKHILJXUHRIWKHSVHXGRVFLHQWLILFUHVHDUFKHUDVDWURSHWRFULWLFLVH
WKHDWURSKLHVRIWKH6RYLHWSROLWLFDOV\VWHP'HJRWDQG5LIIH[DPLQHGWKHSDUDGR[LFDOUHODWLRQVKLSEHWZHHQ
DUWLVWLFUHVHDUFKDQGWKHQHROLEHUDOEDFNGURSDJDLQVWZKLFKWKHWHUPKDVJDLQHGPRPHQWXPLQ1RUZD\
DQG(XURSHPRUHJHQHUDOO\RYHUWKHSDVWGHFDGH+RYHULQJRYHUWKHH[KLELWLRQWKHQZDVWKHTXHVWLRQRI
WRZKDWH[WHQWDUWLVWLFUHVHDUFK±WKHSURGXFWSDUH[FHOOHQFHRIWRGD\¶VSRVWVRFLDOGHPRFUDWLF(XURSHDQ
DUWDFDGHPLHVDQGSXEOLFJDOOHULHV±FDQOREE\DQHIIHFWLYHFULWLTXHRIWKHV\VWHPWKDWQXUWXUHVLW
,O\D.DEDNRY3DLQWLQJ&KDUOHV5RVHQWKDO7KH\$UH'LVFXVVLQJWKH
1HZ3ODQIURP,O\DDQG(PLOLD.DEDNRY$Q$OWHUQDWLYH
+LVWRU\RI$UWEDOOSRLQWSHQDGKHVLYHWDSHRLORQFDQYDV[
[FP3KRWRJUDSK1LOV.OLQJHU&RXUWHV\,O\DDQG(PLOLD.DEDNRY
/RQJ,VODQG
 $IWHUDOO2QOLQH5HVHDUFKHUV5HVHDUFKLQJ5HVHDUFKVW%HUJHQ$VVHPEO\
KWWSZZZDIWHUDOORUJRQOLQHUHVHDUFKHUVUHVHDUFKLQJUHVHDUFKBEHUJHQDVVHPEO\9U0DKE[-=2( 
,WLVQRWHDV\WRWUDQVODWHVXFKDEVWUDFWTXHVWLRQVLQWRDFRKHVLYHH[KLELWLRQQDUUDWLYHOHWDORQHZHDYHWKHP
LQWRDFXUDWRULDOSUHPLVHEDVHGXSRQDOLWHUDU\FRQFHLW3HUKDSVLQRUGHUWRIDFHVXFKDFKDOOHQJH
µ0RQGD\%HJLQVRQ6DWXUGD\¶EUDQFKHGRXWWRLQFOXGHQRWRQO\WKHSURFHVVHVRIDUWLVWLFUHVHDUFKEXWDOVR
LWVPDQ\REMHFWVWKHDFFXPXODWLRQRIERWKNQRZOHGJHDQGOLIHDVFDSLWDOµWKHPDJLFRIWKHVWDWH¶DQGWKH
ULWXDOVRISRZHUµWURSLFDOIDVFLVP¶RUWKHUHVXUJHQFHRIIDVFLVWV\PEROVLQ/DWLQ$PHULFDQJD\
VXEFXOWXUHVWKHFRQQHFWLRQVEHWZHHQVFLHQWLILFDQGPLOLWDU\UHVHDUFKDQGWKHHQWDQJOHPHQWRIDIIHFWDQG
WHFKQRORJ\WRQDPHDIHZ(DFKWRSLFZDVDGGUHVVHGLQDGLIIHUHQWH[KLELWLRQORRVHO\FRQQHFWHGWRWKH
UHPLWRIWKHKRVWLQJYHQXHDQGDVDUHVXOWERWKWKHFRQFHSWDQGWKHH[SHULHQFHRIWKHWULHQQLDOZHUH
UHODWLYHO\DWRPLVHGZLWKWKHPDWLFJURXSLQJVDWWLPHVRYHUVKDGRZLQJDHVWKHWLFFRQQHFWLRQVEHWZHHQWKH
ZRUNV
6HWWLQJXSDFRPSDULVRQEHWZHHQ
WKH6WUXJDWVNLV¶IDQWDVWLFDO
UHVHDUFKHUDQGWRGD\¶VDUWLVWDV
UHVHDUFKHUWKH%HUJHQ.XQVWKDOO
UHQDPHGWKH,QVWLWXWHRIWKH
'LVDSSHDULQJ)XWXUHFDPHFORVHVW
WRWKHFXUDWRUV¶VWDWHGDLPWRUHZULWH
WKHQRYHOLQVSDFHDQGWLPH7KLV
PHDQWWKDWUHIHUHQFHVZHUHRIWHQ
FDUULHGRYHUTXLWHOLWHUDOO\LQWRWKH
H[KLELWLRQDVLQWKHSDLULQJRIV
DUFKLYDOEODFNDQGZKLWH
SKRWRJUDSKVRI6RYLHWUHVHDUFKHUV
ZLWK.LOXDQML.LD+HQGD¶V,FDUXV
DVHULHVRIHLJKWFRORXU
SKRWRJUDSKVWKDWWRJHWKHUZLWKDQDUFKLWHFWXUDOPRGHODQGDZDOOWH[WUHVLJQLI\WKHHYHU\GD\ODQGVFDSH
RI/XDQGDDURFNHWVKDSHGFRQFUHWHPRQXPHQWZRUNHUVDWDFRQVWUXFWLRQVLWHDJUHHQWLQWHGVN\WR
QDUUDWHDILFWLRQDODFFRXQWRIDQ$QJRODQPLVVLRQWRWKHVXQRULQWKHH[FHUSWVIURPVRFLDOLVWVFLHQFH
ILFWLRQILOPVIURPWKH(DVWHUQ%ORFWKDWOHGWKHZD\WR3HOLQ7DQDQG$QWRQ9LGRNOH¶VSDURG\RIRULQVLGH
MRNHRQWKHDUWZRUOGLQWKHLUVFLHQFHILFWLRQYLGHR±2WKHUZRUNVLQWKLVYHQXH
FRXQWHUDFWHGVXFKQRVWDOJLDIRUDIXWXUHORQJSDVWZLWKPRUHVFHSWLFDOLIIDLUO\GLGDFWLFUHIOHFWLRQVRQWKH
ODQJXDJHRIXWRSLDDQGLWVPDUNHWDELOLW\0LQ]H7XPPHVFKHLWDQG$UQH+HFWRU¶VGRXEOHVFUHHQ
GRFXPHQWDU\)LFWLRQVDQG)XWXUHV±+DSSLQHVVLQWKH$EVWUDFWIRUH[DPSOHVHDPOHVVO\DGRSWV
WKHVW\OHRILQYHVWLJDWLYHMRXUQDOLVPWRSRUWUD\WKHIXWXUHDVDILQDQFLDOSURGXFWWREHVSHFXODWHGXSRQ,Q
,YDQ0HOQ\FKXNDQG2OHNVDQGU%XUODND¶V*UXSD3UHGPHWLYLQVWDOODWLRQ,VODQGRQWKHRWKHU
KDQGLPDJHU\RIXWRSLDQEXLOGLQJVLVMX[WDSRVHGZLWKDQDUFKLWHFWXUDOPRGHODQGDZULWWHQOHWWHUVHW
VRPHWLPHLQWKHIXWXUHLQZKLFKDQXUEDQSODQQHUUHFRXQWVWRKLVRUKHUµORUGDQGPDVWHU¶DQROLJDUFK
ZHSUHVXPHWKHSURJUHVVRIKLVPHJDORPDQLDFDOSURMHFWWRWUDQVIRUPDSXEOLFLVODQGLQFHQWUDO.LHYLQWRD
IRUWLILHGSULYDWHFLW\WKHUHE\KLQWLQJDWDIXWXUHWKDWPLJKWUHVHPEOHDIHXGDOSDVW
µ0RQGD\%HJLQVRQ6DWXUGD\¶ZDVDWLWVEHVWZKHQLWVWUD\HGIDUWKHVWIURPLWVOLWHUDU\VRXUFH2IDOOWKH
YHQXHVWKH,QVWLWXWHRI$QWL)RUPDOLVPKRXVHGDW.RGHDPXQLFLSDODUWKLVWRULFDOPXVHXPPRVWILUPO\
DQFKRUHGWKHDHVWKHWLFDQGFRQFHSWXDOFRQFHUQVRIWKHH[KLELWLRQZLWKDVRSKLVWLFDWHGDQDO\VLVRIWKHORQJ
VKDGRZDFDGHPLFLVPKDVFDVWRYHUDUWLVWLFSUDFWLFHDFURVVGLIIHUHQWSROLWLFDOUHJLPHVDQGKLVWRULFDO
SHULRGV$UFKLYDOGLVSOD\VQDUUDWHGWKHUHYHUVHWUDMHFWRULHVRIWZRSXEOLFVFXOSWXUHVRQHLWKHUVLGHRIWKH
,URQ&XUWDLQFKDUWLQJWKHLUWUDQVIRUPDWLRQIURPDXWRQRPRXVVFXOSWXUHWRVRFLDOPHPRULDODQGYLFH
YHUVD-DFN:DUG¶VDEVWUDFWVWHHOVFXOSWXUH'HWURLW±ZKLFKKDVORQJVWRRGDVDPRQXPHQW
WRWKHULRWVLQWKHFLW\¶VLPDJLQDU\EHFDXVHRILWVORFDWLRQZKHUHWKHUHEHOOLRQVWDUWHGHYHQWKRXJKLW
ZDVFRQFHLYHGDQGFRPPLVVLRQHGDVDPRGHUQLVWVFXOSWXUHZLWKQRFRQQHFWLRQWRWKDWVLWHDQG$GD
5\EDFKXNDQG9RORG\P\U0HOQ\FKHQNR¶VILJXUDWLYHUHOLHI:DOORI0HPRU\±IRUDFHPHWHU\LQ
.LHYZKLFKZDVHIIDFHGVKRUWO\EHIRUHFRPSOHWLRQIRUQRWFRPSO\LQJZLWK6RFLDOLVW5HDOLVWGRFWULQH
OHDYLQJEHKLQGDFRQFUHWHXQGXODWLQJZDOOWKDWQRZUHFDOOVPRGHUQLVWDHVWKHWLFV(OVHZKHUHLFRQRJUDSKLF
VWXGLHVE\3ROLVKDYDQWJDUGHDUWLVW:áDG\VáDZ6WU]HPLĔVNLIURPWKHHDUO\VZKLFKFRPELQH6RFLDOLVW
5HDOLVWPRWLIVZLWKJHRPHWULFDEVWUDFWLRQDQGLQWULFDWHVWH[WGUDZLQJVE\(DVW*HUPDQDUWLVW
<DNRY.KDOLS0D\DQ/DQJXDJH8QUDYHOHG3XQFK&DUGVVLOYHUJHODWLQ
SULQW[FP&RXUWHV\%HUJHQ$VVHPEO\
 $IWHUDOO2QOLQH5HVHDUFKHUV5HVHDUFKLQJ5HVHDUFKVW%HUJHQ$VVHPEO\
KWWSZZZDIWHUDOORUJRQOLQHUHVHDUFKHUVUHVHDUFKLQJUHVHDUFKBEHUJHQDVVHPEO\9U0DKE[-=2( 
&DUOIULHGULFK&ODXVLQYRNHGDORQJ
KLVWRU\RIDUWLVWLFUHVLVWDQFHWRWKH
UHSUHVHQWDWLRQDOGRJPDVRIVWDWH
VRFLDOLVP
6SHDNLQJWRWRGD\¶VSHUKDSVOHVV
ULJLGEXWVWLOOSUHYDOHQW
DFDGHPLFLVPWKHZRUNRIWKH
1RUZHJLDQDUWLVW$QH+MRUW*XWWX
XSGDWHGWKHH[KLELWLRQ¶VUHIOHFWLRQ
RQWKHGDQJHUVRIDHVWKHWLFGRFWULQH
±RUZKDWZHPLJKWZDQWWRFDOO
µSROLF\¶WRGD\(DFKRI*XWWX¶VWKUHH
ZRUNVRQGLVSOD\FRXOGEHVHHQWR
VSHFXODWHRQDWULSDUWLWHW\SRORJ\RI
WKHDUWLVWWKHDFDGHPLFWKH
XQWUDLQHGDQGWKHUHVHDUFKHU7KH
ODWWHULVWKHREMHFWRIKHUYLGHR
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QLJKW:LWKLQµ0RQGD\%HJLQVRQ
6DWXUGD\¶WKHPLVDOLJQPHQWRI
VRFLDOFRQWHQWDQG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